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(57) ABSTRACT 

The present invention provides improvements in dairy prod 
ucts especially cultured dairy products such as stirred style 
yogurt. The improvement provides aerated or Whipped 
yogurt products and methods of preparing such improved 
Whipped yogurt products. The improvement resides in part 
in the post fermentation addition of a hydrated emulsi?er 
blend to cultured yogurt. 
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WHIPPED YOGURT PRODUCTS AND 
METHOD OF PREPARATION 

FIELD OF THE INVENTION 

The present invention relates to food products and to their 
methods of preparation. More particularly, the present 
invention relates to cultured dairy products, especially cul 
tured yogurt products and to their methods of preparation. 

BACKGROUND 

The present invention provides improvements in dairy 
products especially cultured dairy products such as stirred 
style yogurt. The improvement provides aerated or Whipped 
yogurt products and methods of preparing such improved 
Whipped yogurt products. 

The improvement resides in part in the pre-fermentation 
or post fermentation addition of an improved hydrated 
emulsi?er blend to cultured yogurt for improved aeration. A 
good description of such a hydrated emulsi?er blend and 
methods for preparing is contained in commonly assigned 
“Food Products and Their Methods of Preparation” appli 
cation Ser. No. 09/952,362, ?led Sep. 11, 2001 to Murphy et 
al. Which is incorporated herein by reference. 

Yogurt is a nutritious popular dairy product. At retail, 
yogurt is noW available in a Wide assortment of varieties of 
teXture, fat content, sWeetener type and level, and ?avor 
among other attributes. Other than aseptically packaged 
yogurt, yogurt is traditionally distributed and consumed With 
a live culture that requires refrigerated distribution (2° C. to 
10° C.). 
From a yogurt manufacturing process standpoint, all 

yogurts fall into one of tWo styles; namely, 1) set yogurts, 
and 2) stirred style. The present invention ?nds particular 
suitability for use in connection With the provision of stirred 
style yogurts. Within these broad tWo classi?cations, numer 
ous yogurt varieties eXist. 

In the set style, the manufacturer ?lls cups or containers 
With an inoculated but unfermented milk base and queis 
cently holds the ?lled cups at Warm temperatures (z40° C. 
to 50° C.) to alloW the yogurt to ferment therein. After the 
desired fermenting or maturing time, the product is cooled 
Which arrests the culturing activity and also alloWs the body 
to set to form the gel-type teXture. Set style yogurts have a 
relatively loW initial viscosity (i.e., upon ?lling of its food 
package container) and a higher temperature (“temperature 
of ?lling”) compared to the viscosity of stirred style yogurt 
products. As the product ferments and then is cooled, its 
viscosity increases to its ?nal viscosity value. A set style 
yogurt is characteriZed by a more ?rm, gel-like consistency 
and a higher ?nal viscosity than most stirred style yogurts. 
In addition to the natural thickening effect of the yogurt 
culture, a Wide variety of thickeners and stabiliZers are 
taught as useful to supplement the yogurt’s gel characteris 
tics. 

Of course, Within this set style, there is a continuum of 
body ?rmness. Most set custard style products have quite 
?rm gels although some others are much softer. One variety 
of a set style yogurt is a “custard” style yogurt. The softer gel 
products may even be perceived by the consumer as being 
thinner than even certain stirred style products. 

One popular style variant of custard style yogurt is 
fruit-on-the-bottom, also colloquially referred to as “sun 
dae” style, in Which a discrete layer of fruit preserves is on 
the bottom of the yogurt container and the custard yogurt 
?lls the rest of the container. Fruit on the top style products 
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2 
are similarly prepared, eXcept that the containers are typi 
cally inverted after having been alloWed to set. Typically, the 
yogurt phase is un?avored, although occasionally sWeet 
ened, and of a White or natural color. This White color is in 
contrast to the separate fruit preserve layer Which often 
contains additional coloring supplemental to that coloring 
provided by the ingredients of the fruit preserves. Other than 
for moisture equilibration, the yogurt layer and the fruit 
preserve layer usually do not intermiX over time due to 
speci?c groWth difference and the binding effect of pectin in 
the fruit preserves. 

In the second general category of yogurt products, the 
yogurt is of a stirred type. In producing stirred yogurt 
products, the manufacturer 1) ferments an inoculated milk 
base in bulk, e.g., in large stirred fermentation or culturing 
tanks, 2) cools the yogurt so formed to arrest the fermenta 
tion, and then 3) ?lls the individual yogurt container With 
thickened yogurt. Such production facilities are run in a 
continuous or semi-continuous manner. More speci?cally, 
after fermentation to desired acidity and thickness, the 
yogurt is pumped through cooling heat exchangers to arrest 
the fermentation. Flavorings and sWeeteners can be admiXed 
With the cooled yogurt and the yogurt is charged to con 
tainers. Care needs to be taken to minimiZe the shear 
imparted to the yogurt in practicing such process steps to 
minimiZe the loss of thickness or viscosity built up by the 
fermentation step. Thus, the stirred style yogurt typically has 
a higher viscosity than set style yogurts upon ?lling due to 
the loWer temperature and the thickening affect of yogurt 
culture. Nonetheless, the stirred style yogurt typically builds 
or increases substantially in viscosity after ?lling over time 
until reaching its intended ?nish viscosity. Of course, stirred 
yogurts also come in various styles and product variations. 
Most commonly, fruit preserves or purees are stirred into 

the stirred yogurt immediately prior to ?lling. Such stirred 
style yogurts comprising intermixed fruit purees are some 
times referred to most frequently as “SWiss” style or, less 
frequently but equivalently as “Continental” or “French” 
style. Occasionally, stirred SWiss style yogurts are formu 
lated With eXcessive amounts of stabiliZers With the result 
that after upon refrigerated storage for 48 hours, the yogurt 
possesses a solid-like consistency, someWhat reminiscent of 
custard style yogurt. 
As can be appreciated from the above description of the 

numerous styles and ?avors Within styles of yogurts, product 
proliferation and differentiation is an important characteris 
tic of commercial yogurt manufacture. In this highly com 
petitive food product category, there is a continuing desire to 
develop novel products having distinctive visual, taste, and 
teXtural variations in order to stimulate interest in yogurt 
sales. Current consumer trends favor “light” products, i.e., 
products of loWer fat and/or calorie content. 

In particular, it is believed that many consumers Will ?nd 
aesthetically attractive yogurts having a light or aerated 
teXture. Aerated or Whipped yogurts can be characteriZed as 
having a density reduced from a native range of 1.1 to 1.2 
g/cc (depending upon sugar content, fruit content, etc.) to a 
range of 0.30 g/cc to 1.0 g/cc. 

Three primary dif?culties are presented by the develop 
ment of such an aerated cultured dairy product characteriZed 
by having reduced density. 

First, unlike froZen dairy products such as ice cream or 
some aerated froZen yogurt or froZen yogurt containing 
products, conventional yogurt products are unfroZen and are 
distributed under refrigerated conditions. As a result of the 
storage temperature, the foam created by aeration is less 
stable in a refrigerated yogurt product. Conventionally, 
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yogurt enjoy about a 40 to 60 day refrigerated shelf life. 
Over this shelf life, the aerated yogurt can exhibit undesir 
able air cell coalescence leading to larger gas cells and even 
some collapse of the foam. 

Second, additives generally employed to increase initial 
foam volume in food products such as ready-to-spread 
frostings, other refrigerated milk products, fermented and 
unfermented soy, rice and nut milk products, beverages and 
Whipped toppings are less stable than the hydrated emulsi?er 
blend used in this invention. For eXample, additives such as 
proteins, hydrocolloids, and other emulsi?ers are less stable 
and can exhibit undesirable air cell coalescence leading to 
some collapse of the foam in contrast to the hydrated 
emulsi?er blend used in this invention. 

Third, additives employed to increase initial foam volume 
and stability over time should not adversely affect other 
?avor and teXture attributes. Notably, proteins added for 
aeration purposes create an off-?avor in cultured dairy 
products. 

Such hydrated emulsi?er blends added to cultured dairy 
products as described in this invention desirably do not 
inhibit fermentation times if added post fermentation in 
product production. Special care must be taken in the 
formulation and processing of the inoculated milk base to 
minimize the inhibition of culture groWth. Even minor 
increases in fermentation times reducing rates of production 
can have disproportionate ?nancial consequences in large 
scale continuous yogurt production. 

Another object of the present invention is to provide 
stirred style yogurts in the form of aerated yogurts. 

Surprisingly, the above limitations and dif?culties have 
noW been overcome and the present invention satis?es the 
above objectives and a long felt need to develop aerated 
yogurt products for refrigerated distribution With minimal 
yogurt gel and foam destabiliZation problems. The present 
yogurt products are admiXed With selected emulsi?ers and 
stabiliZers to provide ?lling and ?nal viscosities and densi 
ties Within speci?ed ranges. In the preferred embodiment, 
the present methods reside importantly in part in the pre 
ferred post fermentation addition of a hydrated emulsi?er 
blend to yogurt products but prior to aeration. 

These and other objects Will become increasingly appar 
ent by reference to the folloWing description. 

SUMMARY OF THE INVENTION 

The present invention provides methods for preparing an 
aerated forti?ed cultured dairy product. The methods com 
prise the steps of: 

A. providing a dairy product in the form of a non-fruit 
yogurt base comprising: 
a. about 6% to 24% milk solids; 

. about 0% to 10% fat; 

. about 0% to 20% sugar; 

. about 0.5% to 1.5% gelatin; and 

. a starter culture; having a native density of at least 
1.1 g/cc and a temperature of about 4° C. to 30° C.; 

B. admiXing about 2% to 10% of a hydrated emulsi?er 
blend comprising: 
a. about 0.5% to 1.5% Wetting agent; 
b. about 7% to 15% lactylated mono- and di-glycerides; 
c. balance Water, and a temperature of about 4° C. to 

30° C.; 
to form a yogurt blend; 
C. admiXing a gas With the yogurt blend; 
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4 
D. aerating the gas and yogurt blend to form an aerated 

yogurt having a density of about 0.56 g/cc to 1.0 
g/cc; and, 

E. cooling the aerated yogurt to a temperature of about 
0 C. to 5 C. 

In its product aspect of one and the same invention, the 
present invention provides aerated refrigerated milk prod 
ucts, especially yogurts, and Whipped toppings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic process How diagram of a preferred 
embodiment of methods for preparing an improved cultured 
dairy product of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention relates to improved aerated cultured 
dairy products especially cultured dairy products such as 
yogurt and to methods of preparing such improved aerated 
cultured dairy products. Each of these product components 
as Well as methods of preparation, product use and attributes 
are described in detail beloW. 

Throughout the speci?cation and claims, percentages are 
by Weight and temperatures in degrees Celsius unless oth 
erWise indicated. Referring noW to the draWing, FIG. 1 
depicts, in a highly preferred embodiment, methods for 
preparing a cultured dairy product are generally designated 
by reference numeral 10. Conveniently, methods 10 essen 
tially comprises the steps of providing 20 a fermented stirred 
yogurt, admixing 40 a hydrated emulsi?er blend, aerating 50 
to form an aerated yogurt and, in more preferred embodi 
ments, further essentially comprising, ?lling 60 containers 
With the aerated yogurt. 

Step 20 can comprise the substeps of providing a dairy 
base miX 11, optionally homogeniZing the dairy base miX 12, 
heat treating the homogeniZed dairy base miX 15, bringing 
the pasteuriZed dairy base miX to fermenting temperatures 
16 such as by cooling to produce a heat treated milk base 19, 
adding a starter culture 18, and fermenting to desired acidi 
ties 20. A good description of preparing a fermented stirred 
yogurt is contained in commonly assigned US. Pat. No. 
5,820,903 entitled “Calcium forti?ed yogurt and Methods of 
Preparation” (issued Oct. 13, 1998 to Fleury et al.). 

Brie?y, the process typically begins With forming or 
providing a dairy base miX comprising at least one ferment 
able dairy ingredient. The fermentable dairy ingredient can 
comprise raW milk but can contain a combination of Whole 
milk, skim milk, condensed milk, dry milk (dry milk solids 
non-fat or, equivalently, “MSNF”), grade A Whey, cream 
and/or such other milk fraction ingredients as buttermilk, 
Whey, lactose, lactalbumins, lactoglobulins, or Whey modi 
?ed by partial or complete removal of lactose and/or min 
erals, other dairy ingredients to increase the nonfat solids 
content, Which are blended to provide the desired fat and 
solids content. While not preferred, the milk base can 
include a ?lled milk component, i.e., a milk ingredient 
having a portion supplied by a non-milk ingredient, e.g., oil 
or soybean milk. 
While in the present invention, particular emphasis is 

directed toWards fermented bovine milk products such as 
yogurt, the skilled artisan Will appreciate that the present 
invention is also suitable for use in a Wide variety of food 
products, particularly ready-to-spread frostings, other refrig 
erated milk products, fermented and unfermented soy, rice 
and nut milk products, beverages and Whipped toppings 
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Also, While bovine milk is preferred, other milks can be 
used in substitution for bovine milk Whether in Whole or in 
part, e.g., camel, goat, sheep or equine milk. In less preferred 
embodiments, the base mix can comprise a vegetable milk 
such as soy milk. 

The dairy base can further include sWeeteners. The dairy 
base mix can optionally further comprise a nutritive carbo 
hydrate sWeetening agent(s). Exemplary useful nutritive 
carbohydrate sWeetening agents include, but are not limited 
to, sucrose, high fructose corn syrup, dextrose, various DE 
corn syrups, beet or cane sugar, invert sugar (in paste or 
syrup form), broWn sugar, re?ner’s syrup, molasses (other 
than blackstrap), fructose, fructose syrup, maltose, maltose 
syrup, dried maltose syrup, malt extract, dried malt extract, 
malt syrup, dried malt syrup, honey, maple sugar, except 
table syrup and mixtures thereof. 

Conveniently, the milk ingredients and sWeeteners (such 
as fructose, corn syrup, sucrose) can be blended in a mix 
tank 21. Stabilizers and thickeners such as starch, pectin, 
agar and carrageenan may also be added if desired. 

The dairy base mix further preferably comprises a bovine, 
porcine, or piscine gelatin. In vieW of religious dietary 
concerns a bovine gelatin is preferred, more preferably a 
bovine gelatin in the range of about 200 to 250 bloom 
strength, most preferred Type B bovine gelatin in the range 
of about 220 to 230 bloom strength. 

The dairy base mix further preferably comprises a cal 
cium sequestrant 58 in amounts suf?cient to prevent prema 
ture precipitation of the protein content in the dairy base 
mix. By premature protein precipitation is meant any protein 
coagulation during the heating or pasteuriZation or cooling 
steps. It is desirable that thickening of the dairy product 
occurs after the heat treatment such as during the fermen 
tation step. 

Suitable soluble calcium or sequestrants to use are sodium 
or potassium citrates (e.g., trisodium citrate), phosphates, 
acetates, tartrates, malates, fumarates, adipates, ascorbates 
and mixtures thereof. Especially preferred for use herein as 
the sequestrant is a mixture of sodium citrate and sodium 
hexametaphosphate in a 15 to 20:1 Weight ratio. 

Generally, the amount of sequestrant Will depend upon the 
amount of cultured dairy ingredient. Good results are 
obtained When the cultured dairy ingredient to sequestrant(s) 
ratio ranges for example, about 1.511 to about 10:1, prefer 
ably about 2:1 to about 4:1. 

The dairy base ingredients are admixed to form an homo 
geneous or Well blended mix. Next, the dairy base mix 11 is 
optionally homogeniZed 12 in a conventional homogeniZer 
to disperse evenly the added materials and the fat component 
supplied by various ingredients thereby forming an homog 
eniZed dairy base mix 13. If desired, the dairy base mix 11 
can be Warmed prior to homogeniZation from typical milk 
storage temperatures of about 5° C. to temperatures of about 
65 to 75° C., preferably about 71° C. 

This homogeniZed dairy base mix 13 is then essentially 
heat treated or pasteuriZed 14, typically by heating for times 
and temperatures effective to accomplish pasteuriZation to 
form a pasteuriZed or heat treated dairy base mix or blend 
15. As is Well knoWn, the dairy base mix 11 can be heated 
to loWer temperatures for extended times, e.g., 88° C. for 30 
minutes, or alternately to higher temperatures, e.g., 95° C., 
for shorter times, e.g., for about 38 seconds. Of course, 
intermediate temperatures for intermediate times can also be 
employed. Other pasteuriZation techniques or, less prefer 
ably, even steriliZation, can be practiced (e.g., light pulse, 
ultra high temperature, ultra high pressure, etc.) if effective 
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6 
and economical. In certain commercial practices, the 
sequence of the homogeniZation and pasteuriZation steps can 
be reversed. 

Especially preferred herein is a pasteuriZed dairy base mix 
comprising a dairy base having a moisture content of about 
70 to 85% and a pH of about 6.0 to 6.6 and comprising about 
0.05 to 5% of a cultured dairy ingredient Wherein the 
cultured dairy ingredient has a calcium content of about 10 
to 25%. The pasteuriZed dairy base further includes a 
calcium sequestrant on a Weight ratio of cultured dairy 
ingredient to sequestrant of about 1.511 to 10:1, preferably 
about 2:1 to 4:1. 

In the present preferred methods, the homogeniZed and 
pasteuriZed dairy base mix is then brought to incubation 
temperature, usually about 40 to 46° C. When heat pasteur 
iZation is employed, this step typically is folloWed by a 
cooling step 16. 

Thereafter, the homogeniZed and pasteuriZed dairy blend 
mix is inoculated With a desired starter culture 18 such as a 
starter yogurt culture in the preferred method. Usually, a 
yogurt starter culture includes a combination of Lactobacil 
lus bulgaricus and Streptococcus thermophilus. In other 
variations, the yogurt culture can additionally include a 
Lactbacillus bi?a'us and/or a Lactbacillus acidophilus bac 
teria. 
The present methods further comprise a fermentation step 

20. In the preferred preparation of a yogurt herein, the 
fermentation step 20, is quiescently continued until the pH 
of the inoculated dairy base mix blend reaches approxi 
mately 4.2 to 4.6 to form a yogurt base 21. Depending upon 
temperature and amount of culture added, this may take 
from about three to about 14 hours. In the preparation of a 
stirred style yogurt product, it is important that the mixture 
agitation be minimiZed during the fermentation process to 
alloW proper curd formation. After fermentation to desired 
acidity and thickness, the dairy blend mix is pumped through 
cooling heat exchangers to arrest the fermentation. 

Thereafter, the present methods further comprise admix 
ing a hydrated emulsi?er blend 40 at a temperature of about 
4° C. to 30° C. With the dairy blend mix to form a yogurt 
blend. Better results are obtained When the hydrated emul 
si?er blend is admixed With the dairy blend mix at a 
temperature of about 4° C. to 15° C. and for best results 
about 4° C. to 7° C. A good description of a hydrated 
emulsi?er blend is given in commonly assigned US appli 
cation (?led Sep. 11, 2001 to Murphy et al entitled “Food 
Products and their methods of preparation” Which is incor 
porated herein by reference). The hydrated emulsi?er blend 
comprises; 
About 0.5% to 1.5% of the aqueous dispersion of a 

Wetting agent; 
About 5% to 15% of the aqueous dispersion of a hydrated 

lactylated mono- and di-glycerides; and, 
The balance Water. 
The hydrated emulsion blend is at least pasteuriZed and 

cooled to a temperature of 4° C. to 30° C., preferably 4° C. 
to 15° C., and for best results 4° C. to 7° C. 
The hydrated emulsi?er blend preparation methods com 

prise a ?rst essential step of preparing an at least pasteuriZed 
hydrated emulsi?er composition. In preferred embodiments, 
this ?rst essential step can involve a ?rst sub-step of 1. 
adding a ?rst emulsi?er or Wetting agent to hot Water to form 
a clear mixture. The Wetting agent facilitates dispersion of 
the lactylated emulsi?ers in the Water to form the hydrated 
emulsi?er composition. The Wetting agent is selected from 
the group consisting of polysorbates, propylene glycol 
esters, sodium dodecyl sulphate, sodium stearyl lactylate 
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and mixtures therein. Most preferred for use herein due to its 
high solubility and ionic nature is sodium stearyl lactylate. 

The amount of Wetting agent added to the composition 
has a direct effect on the viscosity of the hydrated emulsi?er. 
Since the hydrated emulsi?er Will be added at refrigerated 
temperatures (generally about 1° C. to 7° C.) to the refrig 
erated dairy blend mix for ease of handling and mixing 
Without imparting shear to the dairy blend mix, the hydrated 
emulsi?er composition is desirably characteriZed by a thin 
texture, i.e., a loW viscosity. Good results are obtained With 
loW viscosity hydrated emulsi?er compositions having vis 
cosities ranging from about 5,000 to 40,000 cps, preferably 
ranging from about 10,000 to 25,000 cps When added to 
cultured dairy products at refrigeration temperatures. 

The ?rst essential step of preparing an at least pasturiZed 
hydrated emulsi?er composition can further comprise a 
second sub- step of adding a second emulsi?er ingredient 
that is an emulsi?er blend of lactylated mono- and di 
glycerides to the thoroughly intermixed Wetting agent and 
hot Water. The lactylated blend of mono- and di-glycerides 
is selected from the group consisting of lactylated mono 
and di-glycerides, citrate acid esters of mono- and di 
glycerides, and distilled monoglyerides. It should be noted 
that gentle agitation can be bene?cially maintained through 
out the preparation of the hydrated emulsi?er. 

The hydrated emulsi?er blend can comprise about 5% to 
about 15% of the second emulsi?er blend. 

The completion of the hydration can be visually deter 
mined by observing the formation of a White viscous mass 
that gradually thickens as it is cooled to a temperature of 4° 
C. to 30° C., preferably 4° C. to 15° C., and for best results 
4° C. to 7° C. 

The admixed hydrated emulsi?er blend so prepared has a 
native pH in the range of 6.0 to 6.5. 

The third essential step comprises at least pasteuriZation 
of the hydrated emulsi?er. Since it is intended that the 
hydrated emulsion can be added directly to an already 
fermented dairy culture base, pasteuriZation provides bac 
teriological stability for a blended dairy/hydrated emulsi?er 
product that does not receive further bacteriological treat 
ment such as heat processing. Also, pasteuriZation is desir 
able to alloW for production of the hydrated emulsi?er blend 
at one production facility and transportation to a separate 
dairy product manufacturing facility With a reduction in the 
spoilage tendency of the hydrated emulsi?er during trans 
port and storage. The hydrated emulsi?er blend surprisingly 
can be packaged and transported from the production facility 
to a separate dairy product manufacturing facility in about 
one metric ton quantities via appropriate aseptic stainless 
steel containers, commonly referred to as totes. Alterna 
tively, the hydrated emulsi?er blend can be packaged and 
transported in a variety of plastic containers easily identi?ed 
by one skilled in the art. 

In other contemplated uses of the hydrated emulsi?er 
blend, such as the pre-fermentation addition to a pasteuriZed 
dairy blend mix, pasteuriZation of the hydrated emulsi?er is 
also desirable. PasteuriZation of the hydrated emulsi?er 
prevents the degradation of a pasteuriZed dairy base When 
admixed. In addition, pasteuriZation of the hydrated emul 
si?er prior to admixture With the dairy blend mix alloWs for 
post-pasteuriZation addition of the hydrate to the dairy blend 
mix. Such post-pasteuriZation addition in turn desirably 
alloWs the dairy blend mix to be prepared via or With high 
temperature, short time (“HTST”) pasteuriZation, and the 
hydrated emulsi?er to be prepared via batch pasteuriZation 
if desired. The hydrated emulsi?er blend pasteuriZation step 

10 

20 

25 

30 

35 

40 

45 

55 

60 

65 

8 
is accomplished either through batch pasteuriZation or high 
temperature, short time (HTST) pasteuriZation. 

Batch pasteuriZation is preferred, as the hydrated emul 
si?er does not develop a high viscosity as a result of this 
technique. The viscosity of the hydrated emulsi?er is depen 
dent in important part on the amount of shear the hydrate 
undergoes. Batch pasteuriZed hydrate does not develop a 
high viscosity, Whereas HTST as a result of a high How of 
product and pumping can develop a fair amount of shear and 
a high viscosity. It is more critical to agitate the hydrated 
emulsi?er pasteuriZed via HTST, in order to control and 
loWer the viscosity, hoWever agitation during cooling is 
alWays helpful in controlling the critical viscosity. 

Continuous pasteuriZation of the hydrated emulsion 
requires the hydrated emulsion be continually agitated dur 
ing cooling to prevent large increases in viscosity. 
The admixed hydrated emulsi?er has a native pH in the 

range of 6.0 to 6.5. 

The hydrated emulsi?er blend can optionally be admixed 
With an edible organic acid 54 prior to addition to the dairy 
blend mix. In preferred embodiments, the hydrated emulsi 
?er blends pH can be loWered With the addition of an edible 
organic acid from a native pH in the range of 6.0 to 6.5, to 
a range of about 3.7 to 4.7 prior to admixture With a yogurt 
base in order to minimiZe acid shock to the dairy base mix 
having a pH in the range of about 4.3 to 4.7. In the edible 
organic acid admixed With hydrated emulsi?er embodiment, 
the hydrated emulsion blend is essentially characteriZed by 
a pH in the range of about 3.7 to 4.7, more preferably about 
4.2 to 4.7, and for best results about 4.5. Such loW pH 
hydrated emulsions have a shelf-life of up to 3 months at 
refrigerated temperatures. Thus alloWing extended storage 
of the hydrated emulsi?er blend prior to admixture With the 
dairy blend mix. The pH can be conveniently loWered by 
adding an edible acid to the hydrated emulsion such as 
edible organic acids selected from the group consisting of 
citric acid, lactic acid, malic acid, succinic acid, tartaric acid, 
and mixtures thereof. The acid addition can be achieved by 
several methods, examples of Which are incorporated by 
reference above. Preferred for use herein is citric acid for 
taste and cost considerations. In other variations, buffers 
systems, e.g., a mixture of citric acid and sodium citrate can 
be used. 

The hydrated emulsi?er can also be optionally admixed 
With a fruit prep base 30 prior to admixture With the dairy 
blend mix. This method additionally alleviates acid shock to 
a yogurt base in the preferred method. In the fruit base/ 
hydrated emulsi?er variation, the pH of the hydrated emul 
si?er blend can be loWered to about 4.0 to 4.7 by co 
blending the cooled pasteuriZed hydrated emulsi?er blend 
With an aseptic fruit prep base in a Weight ratio of hydrated 
emulsi?er blend to fruit prep base from about 1:1 to about 
1.25:1, to form an emulsion bearing fruit prep base. The 
emulsion bearing fruit prep base can then be added to a dairy 
base mix. 

Addition of an unacidi?ed hydrated emulsi?er With a pH 
in the range of 6.0 to 6.5 can result in a higher pH yogurt 
product having safety concerns. If the pH of the ?nished 
yogurt product is greater than 4.8, the product exhibits 
greatly reduced bacteriologically stable. Furthermore, since 
pH affects the gelling properties of milk proteins and ?avor, 
maintenance of the pH Within the recited range alloWs for 
addition to a yogurt base Without further processing or 
formulation manipulation. 
The hydrated emulsion is superior in that the hydrated 

emulsion can form large aircells in a dairy blend mix at a 
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much faster rate in contrast to other emulsions, While 
providing more shelf-stable aircells. 

In addition, in contrast to other emulsions, the improved 
hydrated emulsion provides a greater increase in viscosity in 
the cultured dairy blend mix. The higher viscosity is more 
desirable as it assists in setting the matrix of the food base 
faster. 

The dairy blend mix in combination With the hydrated 
emulsi?er can be admixed gently at 5 to 15 rpm. 

The dairy blend mix in combination With the hydrated 
emulsi?er can then be admixed With a gas 51, preferred for 
use herein can be nitrogen. The gas can be charged into the 
dairy blend mix. Any conventional method can be used. For 
example, the gas can be forced through small ori?ces into 
the composition as the composition ?oWs through a tube or 
vessel into a mixing chamber, Where uniform distribution 
occurs. Any conventional nontoxic, odorless, tasteless pro 
pellant, such as air, nitrogen, nitrous oxide, carbon dioxide 
and mixtures thereof can be used. 

The present invention additionally essentially comprises 
the step of aerating or Whipping 60 the dairy blend mix With 
temperature maintenance from a native density of about 1.1 
g/cc to a density of about 0.56 g/cc to 0.9 g/cc, preferably 
0.70 g/cc to 0.80 g/cc to form an aerated dairy blend. The 
skilled artisan Will have little dif?culty selecting a commer 
cially available aerator/mixer for use herein. Preferred for 
use herein is a Tanis Rotoplus 250 aerator available from 
Tanis Food Tec in The Netherlands. The Tanis Rotoplus 
aerator consists of a mixing chamber fed by a positive 
displacement pump and air ?oW system. Product How is 
controlled by pump speed adjustment and air How is con 
trolled by ?oWmeter adjustment. Stainless steel concentric 
roWs of intermeshing teeth on a stator and a rotor produce a 
uniformity and consistency in the mix. A coolant, for 
example glycol, can be used in a jacket surrounding the mix 
chamber to maintain a preferred constant temperature of 4° 
C. to 30° C., preferably 4° C. to 15° C., and for best results 
4° C. to 7° C. during aeration. The mixer can shear the dairy 
blend mix and propellant, thus alloWing the hydrated emul 
si?er blend to adhere and maintain separation of the dairy 
blend mix and propellant creating the desirable aircells. 

Apressure of about 0.033 ksi to 0.065 ksi can be main 
tained in the mixer to aid in the formation of aircells. The 
aerated dairy blend can be gradually transported from about 
0.050 ksi to atmospheric pressure, the gradual shift in 
pressure reduces aircell collapse. 

The preferred ratio of dairy blend mix/gas is 2:1, but can 
be in the range of about 99:1 to 1:1. 

During aeration, it is very important to control tempera 
ture so desirable large visible aircells form more readily 
during the aeration step. Maintaining the temperature 
betWeen 4° C. to 30° C., preferably 4° C. to 15° C., and for 
best results 4° C. to 7° C. is important to controlling the ?nal 
density of the product, in turn, is important to fast formation 
of large visible aircells and to minimiZing air cell collapse 
upon extended storage. It Will be appreciated that desirable 
large visible aircells form at 24 to 48 hours With Whipping 
and ?lling temperatures of betWeen 4° C. to 30° C., prefer 
ably 4° C. to 15° C., and for best results 4° C. to 7° C. 

In a less preferred embodiment the aerated dairy blend 
mix can be developed by decreasing the amount of gelatin 
in the dairy base, increasing the temperature of the product 
to about 30° C. to 45° C., admixing the hydrated emulsi?er 
at a temperature of about 30° C. to 45° C., and thereafter 
admixing the nitrogen gas at atmospheric pressure. In the 
less preferred method, the aerated dairy blend develops less 
desirable aircells and develops a less desirable ?nished 
texture. 

The aerated dairy blend or other cultured dairy product 
such as yogurt, With or Without fruit (Whether blended With 
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the yogurt base or as a separate phase) is then transported to 
a holding tank and then to a ?ller, and ?nally placed in a 
conventional container such as a coated paper or plastic cup 
or tube fabricated from a ?exible ?lm. The tube fabricated 
from a ?exible ?lm can contain about 50 to 100 cc of the 
aerated dairy blend. In the preferred embodiment the aerated 
yogurt can be held in the holding tank for about 5 to 15 
minutes. After ?lling, the ?lled containers are applied With 
a lid or other closure or seal means, assembled into cases and 
entered into refrigerated storage for distribution and sale. 
About 24 to 48 hours after ?ll, the aircells can achieve a 
visible siZe, in the order of about 130 to 30,000 pm. About 
24 to 48 hours after ?ll, the aerated dairy blend can achieve 
a viscosity of about 52,000 cps to 55,000 cps. 

In certain embodiments, particularly loW fat and/or loW 
calorie variations, the dairy product herein comprises a high 
potency non-nutritive carbohydrate sWeetening agent. 

Exemplary high potency sWeeteners include aspartame, 
sucralose, potassium acelsulfame, saccharin, cyclamates, 
thaumatin and mixtures thereof. Especially preferred for use 
herein is aspartame 56. Illustrative ?avors include vanilla, 
amaretto, cheesecake, White chocolate, Café Au Lait, cara 
mel apple, banana cream, lemon, lime, various fruit and 
berry ?avors and mixtures thereof. 

Optional Ingredients 
If desired, the dairy product can additionally include a 

conventional fruit sauce or puree. If present, the fruit con 
stituent can comprise about 5 to about 15% of the yogurt 
product. The present method thus can comprise the optional 
additional step of adding a fruit sauce or puree 50. 

In the manufacture of SWiss-style yogurt, a fruit ?avoring 
is blended substantially uniformly throughout the yogurt 
after fermentation is complete but prior to packaging. A 
static mixer 54 can be used to blend the fruit sauce into the 
yogurt With minimal shear. 

In the manufacture of “sundae” style yogurt, fruit ?avor 
ing is deposited at the bottom of the consumer container, and 
the container is then ?lled With the aerated yogurt mixture. 
To prepare a sundae style yogurt product employing a stirred 
style yogurt, the milk base is prepared With added thickeners 
and/or stabiliZers to provide upon resting a yogurt texture 
that mimics a “set” style yogurt. In this variation, the fruit is 
added directly to the container, typically to the bottom, prior 
to ?lling With the yogurt. 
The fruit ?avoring sauce or puree used in the invention 

may be any of a variety of conventional fruit ?avorings 
commonly used in yogurt products. Typical ?avorings 
include straWberry, raspberry, blueberry, straWberry-banana, 
boysenberry, cherry-vanilla, peach, pineapple, lemon, 
orange and apple. Generally, fruit ?avorings include fruit 
preserves and fruit or fruit puree, With any of a combination 
of sWeeteners, starch, stabiliZer, natural and/or arti?cial 
?avors, colorings, preservatives, Water and citric acid or 
other suitable acid to control the pH. Minor amounts (e.g., 
providing less than 50 mg of calcium per 226 g serving) of 
calcium can be added to the fruit to control the desired 
texture of the fruit preparation typically provided by a 
soluble calcium material such as calcium chloride. 

If aspartame is added to the dairy blend mix, all or a 
portion of the aspartame can be pre-blended With the fruit 
?avoring. 

If desired, the dairy base mix can be formulated With 
thickeners and setting agents that Will set up after cup ?lling 
that Will impart a texture to the yogurt that mimics a set-style 
type yogurt product. 
The products can additionally include a variety of other 

ingredients to increase their nutritional, organoleptic or 
other consumer appeal, e.g., fruit pieces, nuts, partially 
puffed cereals, etc. 
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Description of Finished Product Attributes 
The aerated refrigerated ?nished yogurt products so pre 

pared exhibit a desirable light texture and organoleptic 
attributes. These texture and organoleptic attributes are 
surprisingly stable during expected shelf lives ranging up to 
60 days and the present aerated products exhibit minimal 
stability against aerated foam collapse. During the expected 
refrigerated shelf life, the products maintain their light 
density and viscosity as Well as visual appearance against 
generation of large aircells or bubbles. Of course, care must 
be taken during commercial distribution and storage to 
maintain the products at refrigerator temperatures to mini 
miZe product degradation that can occur due to excessive 
cold (freezing) or heat (accelerated product spoilage). 

EXAMPLE 

A loW density aerated yogurt of the present invention Was 
prepared having the folloWing formulation. 

LoW density aerated yogurt 
Ingredients (Wt. %) 

Water 67.05 
Non-Fat Dried Milk 11.354 
Cream 5.495 
Sugar 14.210 
Starch 1.050 
Gelatin 0.840 

100.00% 

A yogurt base comprising Water, non-fat dried milk, 
cream, sugar, starch and gelatin Was homogeniZed and 
pasteuriZed. The heat treated base Was cooled and starter 
culture added. The cultured yogurt base Was fermented to a 
pH of 4.3 and thereafter cooled to refrigeration tempera 
tures. Thereafter, the hydrated emulsi?er blend consisting of 
Water, sodium stearyl lactylate, and a lactylated blend of 
mono- and diglycerides available from Danisco Cultor in 
Copenhagen, Denmark under the trade designation Lactem 
P22 in a ratio of hydrated emulsi?er/yogurt base of 1:25 at 
a temperature of 5 C. Was folded into the yogurt base. 

The yogurt blend Was then aerated With nitrogen gas in a 
Tanis Rotoplus 250 aerator to a ?nished density of 0.75/cc. 
The aerated product Was placed in a holding tank for 5 
minutes and then packaged in plastic containers With mini 
mal shear. Additionally in a preferred embodiment CO2 can 
be added to the plastic container headspace as described in 
commonly assigned entitled “Packaged Food Articles With 
Enriched Headspace and Method of Preparation” U.S. Ser. 
No. 09/464,779 ?led Jan. 17, 1999 to Archibald et al. now 
US. Pat. No. 09/464,950, Which is incorporated by refer 
ence herein. Thereafter, the packaged product is stored at 
refrigerator temperatures. Within 24 to 48 hours aircells 
become visible in the aerated yogurt. 

While the invention ?nds particular suitability for a 
connection With yogurt, the skilled artisan can appreciate 
that the invention can also be used in connection With other 
food products such as ready-to-spread frostings, other refrig 
erated milk products, fermented and unfermented soy, rice 
and nut milk products, beverages, and Whipped toppings. 
What is claimed is: 
1. A loW density aerated milk composition Which retains 

an aerated texture for an extended shelf life, comprising: 
A. about 85% to 95% of a milk ingredient; 
B. about 2% to 10% of a pasteuriZed hydrated emulsi?er 

blend comprising: 
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a. about 0.5% to 1.5% Wetting agent; 
b. about 7% to 15% lactylated mono- and di-glycerides; 

and 
c. Water; Wherein the pasteuriZed hydrated emulsi?er 

blend has a viscosity of about 5,000 cps. to 40,000 
cps. at refrigeration temperatures, and 

C. an aerating gas; 
Wherein the aerated milk composition contained Within a 

package having Within 24 to 48 hours a ?nished density 
of about 0.56 g/cc to 1.0 g/cc for up to 60 days at 
atmospheric pressure. 

2. The composition of claim 1 Wherein the milk ingredient 
of step A is a milk blend that comprises: 

a. about 6% to 1% milk solids; 
b. about 0% to 10% fat; 
c. about 0% to 20% sugar; 
d. about 0.5% to 2% starch; 
e. about 0.5% to 1.5% gelatin; and 
f. a starter culture. 

. The composition of claim 2 Wherein the gelatin is 
selected from the group consisting of bovine, porcine, 
piscine and mixtures thereof. 

4. The composition of claim 3 Wherein the bloom strength 
of the gelatin is about 200 to 250. 

5. The composition of claim 3 Wherein the bloom strength 
of the gelatin is about 230. 

6. The composition of claim 1 Wherein the ?nished 
density is about 0.70 g/cc to 0.80 g/cc. 

7. The composition of claim 1 Wherein the ?nished 
density is 0.75 g/cc. 

8. The composition of claim 2 comprising about 2% to 4% 
fat and Wherein the fat is a dairy fat. 

9. The composition of claim 1 additionally comprising a 
fruit prep. 

10. The composition of claim 1 Wherein a quantity is 
packaged in a coated paper cup. 

11. The composition of claim 1 Wherein a quantity is 
packaged in a plastic container. 

12. The composition of claim 11 Wherein the container is 
a plastic cup. 

13. The composition of claim 11 Wherein the container is 
a tube fabricated from a ?exible ?lm. 

14. The composition of claim 11 Wherein the tube is 
fabricated from a ?exible ?lm contains about 50 to 100 cc. 

15. The composition of claim 2 Wherein at least a portion 
of the milk ingredient is pasteuriZed bovine milk. 

16. The composition of claim 15 Wherein the gas is 
nitrogen. 

17. The composition of claim 15 Wherein the fat content 
is less than about 10%. 

18. The composition of claim 15 having a viscosity of 
about 52,000 to 55,000 cps. 

19. The composition of claim 18 having a fat content of 
about 1% to 5% and Wherein the milk ingredient is a stirred 
style yogurt having a pH of about 4.3 to 4.7. 

20. The composition of claim 1 Wherein the Wetting agent 
is selected from the group consisting of polysorbates, pro 
pylene glycol esters, sodium dodecyl sulphate, sodium 
stearyl lactylate, and mixtures thereof. 

21. The composition of claim 1 Wherein the lactylated 
blend of mono- and di-glycerides is selected from the group 
consisting of lactylated mono- and di-glycerides, citrate acid 
esters of mono- and di-glycerides; and 

distilled monoglycerides. 

b) 

* * * * * 
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